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{54} FHOCESS FOB OBTAINING PLANT FEPTC 


>ME8 WITH A HIGH HYDROLYSIS DEGREE AMO 



APPLICATIONS THEREOF 

{87} Th» process includes a first la e&ttsrwste 
polyphenols from the starting vegetable isolates, fo^ 
Sowed by a doubter hydrolysis treatment, firstly «mti norv 
specific endoproiesses and then, with specific endcpro- 
fsases and sxoprpteases. 

The hydrotyzed peptones obtained in t ris way ate 
iippiicsbis to the sgroalimer^say and msdiso-phanm- 
ceutioai Industries, especially in the sectors of human,.- 
anirnsi arid ciinlc&S nutrition. 
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Description 

TECHNICAL FIELD OF THE iNVENTiON 

s [9891 ] This Invention per tarns to the technical field of the Agroalmeniary and Medico PhaomcsiitiOsi! Ir^uatnas and 
especially refers in tmtom, animal and dsr*t^ : «uWs». 

1006^3 Mors specifically, the Invention provides a process to obtain vegetable peptones with a hig h degree of fttftnfr 
ysls of great foieresf in the roanlianM technics; saelors. 

W STATE OF THE ART PRIOR TO THE INVENTION 

[89033 the availability of cBflw&ot of hydrolyzates in sufficiently la?ge amounts; and si reasonable prices would 
be of great importance and use for the preparation of special diets which, at present, are very expensive and hence, 
hardly ossb, although advisable from a medical standpoint. 

'is [3064] Current societies and, particularly, those of developed countries, do not require random hydtoiysates fParrado, 
&, Millm, P, Hernandss-Plnsdn, L Sautista J and Mabhadd A, t WM. Process Slochem., 28, 108-113; Ziafku S,, 
Dawolak W and Zubel J. , 1 994, Milk Sessdeb international, 49,7] aimed of genera! istifc culture of mi«o-ergsnlsms, 
additives for beverages, etc. Nowadays, hydroiygates are required having well defined compositions and characteris- 
tics, either because they are not available on the market or because those essMfog are very expensive and need to be 

so cheapened. Having hydroiyzates with a defined aroino-esid composition iRarrado J., lil R, Hernandes-Pinzon., 
Bautista J sod Maohado A., 1993, J. Agr. Food 0hem. 41, 1821-182S;; Baus'sia J.. Hernsndez>Pinzdn i.. Alaia M., Pm> 
rado J and Miliar* P„ 1S98, J, Ag. Food Chsm, 44, 967-9711 *s very desirable, both for' the nutrition industry, and the 
medteo-pbarmacsuticai ones [Furst R, 1992, Ciin. Hi&. 10, 51&-529J, Hence, re? example, branched aminoacid (MR) 
snrlchened hydrolyzaies. either with mixtures of tree amjooacids or with peptides rich in AAR, fwe feeeo successfully 

$$ used in the treatment of various hepatic pathologies, especially encephalopathies, Qrynggrasff K. Kleins F.D.. bfusie 
H.E,« Diets U, fienka D.< mrtik S., P&§e L KtetaeS.. LossneBaod Pfeifter SIP., 1993, Z-Oaskoenferoi, 31, 235-241; 
Rossi-Fanali! P,1», Adv. Exp. Med. Biol. 272, 227-233], 

[9835] The production of proteic bydfoiysates from residues rich in proteins (meat floor} and non-sonvenfjohal protein 
sooress (vegefabia prntsine} |Anuaric da Estadisilca Ac/aria 1996., Edited fey the Technical Department of the Ministry 
.so of Anricoiubs, Fisheries and Food; Boairsght W.L , Hedlarachchy N.S., 19SS JAOl.8, 72, 1 445-1451 : Raradss-Lopes &,, 
Qrdarioa-Faidmir C„ Qlvares-VaKjuez M.R., 1991 J. Pood Set, S3. 1398-1398] is a well established process in the food 
industry 

[0O3S] Ehsymatia hydrolysis Is a very efficient process which, moreover, may fee performed under reasonable wMi- 
fions of femperafufe, pH and pressore, such that tbe nuthtiona! qoaiity of the amino-acids Is maintained ptactscaily 
s? yhchsogad, since Iba desfrooiion or rmSStesffim of certain amino-acid residoes does not take piace, diffejeni to 
case of chamioat h^roiysis. In ensymatto hydrolysis, hydraiysate naturalization is avoided and hence, the high content 
in salts which: would limit, the use of hydrolyzaf.es in certain appllcatos, fsx eKample, in diat foods and parenteral prep- 
arations, 

[0897J In recant years, many enzymatic protein hydrolysis processes have been studied for their application at a com- 
■40 moxM scale. The interest for these types of process is large and. although the production of simple protein hydry- 
lyzates Is not a problem, the production of defined hydroiysates, namely, well defirisd ones, as demanded by the 
market, ccsnfenoes to be a proolern ami represents tba greatest chaiiange in this lieki . The latter type of bydrolyaafs, If 
possible, should combine the foUov^ing characte-lsfics; (!) perfectiy defined composiflor! in relation to the smlno-aclds 
contained (arrsnogram), as well as their size disirifeution {% in peptides oSgo-peptides, tetr a-lrWipeptides and free m»- 
4c noeckis},; (<!} absence of or a negligible bitter flavour and. {§) be hypoalergenio 

[91398] The ^er^s exlsfina to obtain protoic hydrotyxstas, inckellng both the chemical approach (use of adds and 
bases) and the enzymatic one (use of emymes), are genera! ertd do not iodicata foe substrates used nor, in the case 
of anxymatic hydtXJipte, the enzymes employed and of course, do not include the details (Patent 489S58, No. S278/7S. 
irsiusthal Propesty Register, Hestld}. 

so 

DETAILED DESCRIPTION OF THE INVENTION 

|86B§1 This invention, as Indicated in the title, refers 1» a pros;ess to a^jiafo viegefebte ps^sones with a high degree of 
hydrolysis, 

$$ [981 0] More specifically. In Ibis report, the process to obtain eosynsa-tfC hydroiyzates of vegeiabie proteins with a high 
degree of hydrolysis (GH 50%) is described, specifying, 1 he sufestt-ate{s) used Isnntfowers, rape seeds, cbickpeas, len- 
tiia. lupins and grape refuse! and the enzymes employed, ina'udfog their conimercfa! name Tftapfooass Is thebissis to 
obtain whet has been called "cusfaniisetS hydrslyzates". 



2 



'SP0"SO81OS A1 



[09111 Thg m&ft purpose ts to include the preparation sf Pu^sttetrates,. which <n si eases impilas the eisounaftoo of 
the polyphenols. The elimination of rh€ i*, present in ail vegetable protein isaiat.es, is necessary because these sub- 
stances generally irtiv&M the erKymatie activity of the protases, soeh that their elimination is absolutely necessary for 
the efficient operation ©f ths process, 

5 [091 §1 Ths second important purpose is the optimkatioo .of the hydrolysis process whose feeaiment with more than 
one protease, is based on the resistance to hf^0^'<^^^s^-*^i&^'^^&&^ in proteins. For this reason, in 
so W treatment, trie proteins are hydroiyxed wife a) some OE^spttJtosseCs) with non-specific activity(ies). such that 
in a second step once: a ptmti&fy constant decree $ bproiysis has been reached {12-15% depending: eo the sub- 
strate), a mixtors of mcsre specif fe endoproteases arid exoprotesses are added together {resorting 'm degrees of hydrot. 

16 ysss feSOS), suets that the probabilities of destroying tha Mergsnie "epitopes'' almost total, Oessdes eliminating the 
possible bitter flavour of some hydrelyzafss. The proteQiytie »epas that have bean used in each substrata are: aika- 
lase, kef ase and fiavoureyme for mttikM® pt oteins; ajsi fiavourayrne fsr rape saed; goglot and f iavounsyme for 
chickpeas, ianilis and lupinus proteins: akaiase and kerase for grape refuse proteins. The- hydroiyaaies are concen- 
trated and mfcrotfeed to give a dty product. 

r;; [801 31 Below, the characteristics and specifications of ths aforeo^enSoned proteolytic ©rssymes used in this invention 
are indicated: 

- .Aikaiase: mors specifically, aikalase £.41, is a bacterial protease, being highly effective and especrf icaify developed 
tor the hydrolysis of all types of proteins, it is produced as ftxsm a setedsd strain of Bacillus Liohenifermes. it is an 

«? eodopeptidase with an approximate molecular weight of 27,300 daltons. It is easily soluble in water at aii concen- 
trates and its density 1.18 g/mi. if has an activity of 2.4 Anson Units per gram (Auto), optimum pH of 8 and opti- 
mum temperature of 5G*C-68«C. it is available in the itqusd form aod Is available from the company. Novo fcot&sk 
Siosodustrlsl, 8.A. 

» flavouoEyrtte: more spacrficasiy, flsvourzyme 1,000 MQ, is presduced by the isrmenfation of Aspergillus Ofyzae and 
9$ contains sndopfotease and a*opeptkiase abtlvlty. The modular weight differs from the different endoproieasss, 
Since ft is m shdo- «nd exc-proieass compla*, it is easily soluble in watar, has an activity of 1 ,0(30 LAPt% apti- 
mum pH of 7 and optimum temperature oi §0*0. ft comes in its granulated farm arid is avaiiaBa irom itevo Nordislt: 
BiaiodySfel&l SA 

- Karsse: tills is a microbial enzyme and Is obtained (raw Streptomyaes Fradiaa. it Is a mixture of ando- artd exo- 
St-J paptsdass, which bahava liks serin protease and is stabia in the presence of oxygen. It is non-ioscic, ffoa ifom srtt!-' 

bidtlss and bastarlal contamination, it is easily soiubie In watar, has ao activity of I0' s Kstal uoits/mg fdilowing the 
terns* meitiod. It has an approximate molecufsr weight of SCO-DO Daltons. The maximum activity pN Is 8 and opti- 
mm fafitperatura 66*0, ft comas in the powder farm and is produced by Cottpsnia EspahoSa da la PanisiSSna y 
■MfflMkm, S.8, ^CSfA, SA). 
as • THis Is s microbial ptcimm sarin 11 is an endo-profease with an approximate maieeuiar weight of 2S,500 

Dafens, optimum pH of 1 0 and optimum temperature of ®)°C. It is easily soiubie in water, has an activity ot 860,080 
Dii/ml Palf,<roi}, if comas in the tipukt form a«J availapla frxsm the compsn^ MKC-. 

£80143 Acoordirip; to too afXiva. the process of this invention allows |ha atlairsniont. at a semi-preparation scale of pro 
« teic Goncaolmtes and isolates as from soroindusfna! *vas;e (sunflowar. rape seed, grape refuse, lupin etc.). These pro- 
fess concentrates and isolates are the starting point to obtain different types of hydrolyzate, by the use of proteases. 
Moreover, It Is possible to obtain the following, a; a practical ievei: hyciroly^ates rich In branchsxi ijmino-aoMs, giuiarnlne, 
dasfined to clinical nutrition; hydrolysatas rich, in sulphurated ammoacid destined to the nutrition of calves and sucking 
pigs, as wali as hypoaOergenic hydrqiyzatas dSSlihad to ohiid nufritioa 

BRIEF DSSCRIPTiON OF THE FIGURE 



[80153 The only figure attached to this description represents a« iftostrative schema for a specific execution of ff?e 
invention process. Said scfieme includes each staga sndlhe tSTatarlal fiow which should be fotiovved to achieve a eon-eel 
preparation process. 

[001 81 The numerical references ha*e the foiiossing meaoing : 

t, Sursflawsr cake. 

2, Protein extraction tank 

3. Alkaline solution 

4, Centrifuge 

5. SoioKe fraction 
B. Sdufele protein 
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7. Prectpitaiioe ■'tank 

6. Ac-id solution 

9. Centrifuge 

1D, Atomize 

$ 1 1 , Dry isoiate 

12, Protein 

13, Enzymatic reaction tank 

14, Enzymatic solution 

15, HydroSyssite- 
16 IS, Giarifis-r 

1?, Miero/uifcafsitralion 
13. 
19, 

is EMBODIMENTS OF THE INVENTION 

[001 73 This; invention is additionally illustrate! by the fOUpwidg sample, which gem not intend to limit its scope. 
[06183 to said example, the process used to obtain an enzymatic hydrotyzate of sunflower vegetable protein, with 
dggrsss of hydrolysis > 508 is described in detail. 

so 

[061$] The fractionation of degressed sunflower flour (HO) is the first stage of the process. By means of a fiofa- 
tieft/ssdlmerj^llon tower system, separation of the iignoc^tuilosie faction {FIG}, soluble traction (FS) and proteic ft&c- 

<?5 iion (FP) is performed The proteic f faction obtained Irs the previous staoe. is subjected, within a treatment tank, to en 
elimination process of the phenols present by rinsing with water: m®M (90,10). Once this stage is completed, sefe&- 
iization of the protein is parried out. To perform the latter; proteic fraction, free from polyphenols is extracted in ah 
aerobic medium: with ah aSsaftta solution. This stage uses an extraction tank with upper stirring., circuit breaker, reagent 
addition system. pH and ferrperature control, Likewise, a clarifying centrifuge end decanters are used. 

.ae [603:03 The proteic extract obtained in an aerobic slfcaKine medium, is centrifugeo 1 and precipitated at its isoelectric 
point; in a treatment tank with upper staring, assd addition system and pH control. With the process described until now, 
the preparation is obtained, of the proteic isolate to be tmd as a suostrafe lor enzymatic hydrolysis. 
[0021] The isolate, at suitable concentrations, is hydrolyzed with askaiase until 12% hydrolysis and then ksl«ss and 
f iavoursyrrse are added. The proteolytic enzymes used are endopeptidases and exopepiidases. The degree of hydros 

m ysis (t3H|is determined by the pH-sfai method described by Adier-Nissen |1086. Elsewsr P&ftf. Sec. Pupii.}. The reac- 
tor usedis of stainless steel, with systems for sHrring, addition of water and reagents, as well as pH and temperature 
control 

[6022] Once finished the hydrolysis process, It is passed through a clarifying Hilar to eliminate solids in suspension 
and mlcmemalslon. Then, it Is fractionated by titra-fiitration to obtain casrtomijrgd peptides ami finally, the material 
■40 obtained is dried for its conservation. 



(MATERIALS FOR THE TOTAL 


process"' 








initial Weight 


% Protein 


Flnsshed Kg 






5,000. Kg 


25 ' 


125S 


""Too 


| FP 


1,500 Kg 


50 


?§0 


80 


! isolate 


650 Kg 


00 


585 


>* / 


i Hydrolysate 


4S8 Kg 


95 


44b 


38 



Claims 

1 . Froesss So obtain vegeiabia peptones with a high degree of hydrolysiSi characterised because ii includes Ihs fol- 
lowing stages: 
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a) To submit the vegetable pretess ?sofa*e to a polyphenol sfimMaSeo pmeoss 
b) 

$) To submit the pdyphanoS iree proieic iseSaie so sf#si hydroS> t sislrsafem«)t wish one or mors sndopro- 
feaseo with non-spedfic se^ea/uniN ,»valmest <sw^^^^^!^ee^«^••^Q!^^f^ysfe of soouf 12- 

16%. 

(Is) To submit the hydrqlyzed product cbtsmedlrs the prowus; stags to a second hydrolysis treatment with 
a mixture 0} mors espaoife er^proieases and exoprataasos until f eashing degrees i# hydrolysis sousi or 
greater ten 50%. 

c) To concentrate arid atomise the hydrolyzates obtained. 

Process according to claim 1 , characterised because tha vegetable substrates are selected from among sunt Sowar, 
raps sosd, chieKpea, iersti. lupin aod grape foIhss 

Process according to ctaim 1, characterised because the proteolytic erasymss are selected from smor^ afeiase, 
fe-as©..ffevoucKyme mi l-sdo. 

Vsgsfcbte phones or vegetable hydrolyastes wash a tsigh degree of hydrolysis, obtained by the process of claims 
t to 3. 

Use of.peplonss or vegetable hydroiyzates ol claim <£, in the manufacture of nutritional products declined to clinics!, 
animal and child nutdtioo. 
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